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(54) System for checking the air pressure in the tyres of a motor vehicle 



(57) A system for checking at* least one status pa- 
rameter of a tyre (2) of a motor vehicle, comprising a 
tyre mounted on the corresponding mounting rim (3), so 
as to define a toroidal cavity, a device for measuring said 



at least one status parameter, a transmission device 
(600) designed to transmit at radiofrequency a signal in- 
dicating said status parameter, a receiving device de- 
signed to receive said indicating signal, and a device for 
displaying said signal indicating said status parameter. 
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Description 

[0001] The present invention relates to a system for 
checking the inflation pressure of the tyre, to a tyre 
wheel and to an inner tube comprising devices for 5 
checking the inflation pressure of the tyre. 
[0002] The wheel is the component providing a con- 
nection between vehicle and road; it performs the func- 
tion of providing support of the pneumatic type to the 
vehicle and to its load and of ensuring, by means of the w 
tyre, an adequate road-holding performance. Support of 
the vehicle is provided by the volume of pressurized air 
contained inside the wheel. 

[0003] The tyre comprises an internally hollow toroi- 
dal structure formed by a plurality of components and, 15 
primarily, by a textile or metallic carcass ply having two 
beads each defined along an internal circumferential 
edge of the carcass for securing the tyre to the corre- 
sponding support rim. It also comprises at least one pair 
of annular reinforcing cores - usually called "bead wires" 20 
- which are circumferentially unextendable and inserted 
in said beads (usually at least one bead wire per bead). 
[0004] The carcass ply includes a support structure 
which comprises textile or metal cords, axially extends 
from one bead to the other so as to form a toroidal struc- 25 
ture and has its end edges each associated with a cor- 
responding bead wire. 

[0005] In tyres of the so-called radial type, the above- 
mentioned cords lie substantially in planes containing 
the axis of rotation of the tyre. 30 
[0006] On the periphery of this carcass there is ar- 
ranged an annular overstructure, known as a belt struc- 
ture, which is normally composed of one or more strips 
of rubberized fabric which are superimposed on each 
other so as to define a so-called "belt pack", and a tread 35 
band made of elastomer material, wound around the 
belt pack and moulded with a raized design for the rolling 
contact of the tyre on the road. Moreover, the carcass 
is provided, in axially opposite lateral positions, with two 
sidewalls which are made of elastomer material and *o 
each extends in the radial direction outwards from the 
external edge of the associated bead. 
[0007] In tyres of the so-called tubeless type, i.e. such 
as not to require the use of an inner tube during opera- 
tion, the inner surface of the carcass is normally lined *5 
with a so-called liner, namely one or more layers of elas- 
tomer material which are impermeable to air. Finally, the 
carcass may comprise other known components, i.e. 
edgings, fillets and fillings in accordance with the spe- 
cific tyre design. so 
[0008] A tyre wheel for vehicles comprises a tyre de- 
fining a toroidal cavity and mounted on a corresponding 
rim, which has a bottom surface provided with a central 
well and two bead seats on which the tyre beads rest in 
abutment and which are each axially delimited between 55 
a radial end surface (shoulder) in an axially external po- 
sition and an opposing, axially internal, annular projec- 
tion for fixing the bead on the corresponding seat. 



[0009] In a tyre of the tubeless type the pressurized 
air is contained between the tyre and the support rim. 
The liner layer arranged on the internal surface of the 
tyre is designed to keep the pressurized air inside the 
latter. 

[0010] This tyre is usually inflated by means of an in- 
flation valve which is usually arranged on the neck of 
said rim. 

[0011] A tyre of this type is described for example in 
patent application EP928680. 

[0012] A further solution for maintaining the support- 
ing capacity of the tyre consists in the use of an inner 
tube which is inserted between tyre and rim and inflated 
with pressurized air introduced into the inner tube by 
means of an inflation valve projecting outside the wheel. 
[0013] The inner tube, which is inserted between tyre 
and rim, comprises an expandable torus-shaped tubular 
body which is generally made of elastomer material and 
is inflatable by means of an associated inflation valve. 
[0014] The valve for inflating the inner tube usually 
comprises a base for connection to the inner tube and 
a cylindrical casing (stem) which is fixed to the base and 
which has arranged inside it the activation mechanism 
for the inflation and deflation operations. 
[0015] A tyre which is not correctly inflated reduces 
the efficiency of the vehicle; it produces in particular an 
increase in the fuel consumption, a deterioration in the 
manoeuvrability characteristics, and a greater wear of 
the tyre, to mention only the main drawbacks. 
[0016] It is therefore of the utmost importance to be 
able to monitor continuously the trend of the pressure 
in the tyres of the vehicle. 

[001 7] The patent US5540092 describes a system for 
monitoring the pressure in a tyre, comprising a pressure 
detection unit and a unit for transmitting a coded signal 
to the vehicle fitted with the tyre. The transmitting unit 
may be mounted inside or outside the tyre. The transfer 
of this coded signal occurs by means of inductive cou- 
pling between the transmission unit and a fixed antenna. 
A battery supplies power to this transmission unit. 
[001 8] The patent US5900808 describes a system for 
detecting low pressure in a tyre, comprising low-pres- 
sure sensor means supplied by a battery and a radiof- 
requency transmitter for transmitting the signal gener- 
ated by these sensor means to a receiver. The system 
also comprises switching means designed to enable en- 
ergization of the transmitter when the sensor means sig- 
nal a low-pressure condition within the tyre. The life of 
the battery is preserved since the transmitter is ener- 
gized only when it is required to transmit a signal to the 
receiver. 

[0019] The patent US5562787 describes a method for 
monitoring the conditions of a vehicle tyre, for example 
the pressure and the temperature of the air inside the 
tyre. The method uses a programmable self-energized 
device which is mounted on the internal surface of the 
tyre or inserted in the wall of the support rim of said tyre. 
The device comprises a power supply source which may 
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be activated or deactivated using a switching device, a 
sensor designed to monitor the abovementioned infor- 
mation, an integrated circuit, an amplifier and an anten- 
na. 

[0020] A transmitter-receiver, which is located on the 
vehicle or in a remote position, interrogates the pro- 
grammable self-energized device which responds with 
a radiofrequency signal which contains the required in- 
formation. The programmable self-energized device is 
activated by said remote transmitter-receiver which op- 
erates the switching device which causes the power 
supply source to be activated. 

[0021] The Applicants have noted that, in the present 
art, the devices for measuring physical parameters such 
as, for example, pressure and temperature, of a tyre 
wheel and the devices for transmitting the values of said 
parameters are energized also during non-operative 
conditions, for example when the vehicle is at a stand- 
still, or activated by means of a command which is gen- 
erated outside the wheel and on which the decision to 
provide information on the state of said tyre wheel de- 
pends. 

[0022] The Applicants have considered the problem 
of providing a system for monitoring the operating con- 
ditions of a tyre wheel, for example the pressure and 
temperature of the air inside the tyre itself, in which the 
detection of these conditions is performed during travel 
of the vehicle without the need for an activating com- 
mand from outside said tyre wheel. 
[0023] The Applicants have found that, by using a 
movement sensor arranged inside the tyre wheel and 
able to detect the movement of said wheel , it is possible 
to perform measurement only during the desired oper- 
ating conditions. 

[0024] In particular the movement sensor enables en- 
ergization of a sensor which is arranged inside the 
wheel, on the rim supporting said tyre or inside the inner 
tube, and which measures said operating conditions. 
[0025] A first aspect of the present invention relates 
to a system for checking at least one status parameter 
of a tyre for a motor vehicle comprising: 

at least one tyre wheel comprising a tyre mounted 
on a mounting rim, 

a device for measuring said at least one status pa- 
rameter associated with said wheel, 

a transmission device designed to transmit a signal 
indicating the value measured by said measuring 
device, 

a receiving device designed to receive said signal 
indicating the value measured by said measuring 
device, 

characterized in that it comprises a sensor for sensing 
the movement of said wheel, designed to enable ener- 



gization of said transmission device when said wheel is 
moving. In particular, said transmission device is insert- 
ed in a bush fixed in the wall of said inner tube. 
[0026] Preferably, said measuring device is inserted 

5 in said mounting rim. 

[0027] Alternatively, said measuring device is associ- 
ated with an inner tube inserted in said wheel. In partic- 
ular, said transmission device is inserted in a wall of said 
inner tube in a radially internal position. 

w [0028] Preferably, said movement sensor is an accel- 
erometric switch. 

[0029] Preferably, said measuring device and said 
movement sensor are housed in the same container. 
[0030] Preferably, said device for measuring at least 

15 one status parameter of a tyre is a pressure sensor. 
[0031] Preferably, said device for measuring at least 
one status parameter of a tyre is a temperature sensor. 
[0032] In particular, said transmission device com- 
prises a power supply battery, a device for measuring 

20 the voltage of said battery and transmits the value of the 
measured voltage by means of a radiofrequency signal. 
[0033] The system further comprises a device for dis- 
playing said signal indicating the value measured by 
said measuring device. 

25 [0034] Preferably the inner tube has at least two com- 
partments which are separate from each other and each 
provided with said measuring device. 
[0035] A further aspect of the present invention re- 
lates to a tyre wheel for vehicles comprising: 

30 

a tyre mounted on a corresponding mounting rim, 

a device for measuring at least one status parame- 
ter of said tyre associated with said wheel, 

35 

a transmission device designed to transmit a signal 
indicating the value measured by said measuring 
device, 

40 characterized in that it comprises a sensor for sensing 
the movement of said wheel, designed to enable ener- 
gization of said transmission device when said wheel is 
moving. 

[0036] Preferably, said measuring device is inserted 
45 jn said mounting rim. 

[0037] Alternatively, said measuring device is associ- 
ated with an inner tube inserted in said wheel. 
[0038] Preferably, said movement sensor is an accel- 
erometric switch. 
so [0039] Preferably, said device for measuring at least 
one status parameter of a tyre is a pressure sensor. 
[0040] Alternatively, said device for measuring at 
least one status parameter of a tyre is a temperature 
sensor. 

55 [0041] Preferably, said transmission device, said 
measuring device and said movement sensor are 
housed in the same container. 

[0042] A further aspect of the present invention re- 
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lates to a sensor for measuring at least one status pa- 
rameter of a tyre wheel for a motor vehicle, said wheel 
comprising a tyre mounted on a mounting rim, compris- 
ing: 

a device for measuring at least one status parame- 
ter of said tyre, 

a transmission device designed to transmit a signal 
indicating the value measured by said measuring 
device, 

characterized in that it comprises a sensor for sensing 
the movement of said wheel, designed to enable ener- 
gization of said transmission device when said wheel is 
moving. 

[0043] Preferably, said sensor is inserted in said 
mounting rim. 

[0044] Alternatively, said sensor is associated with an 
inner tube inserted in said wheel. 
[0045] In particular, said sensor is inserted from the 
outside into said mounting rim. 

[0046] Preferably, said transmission device, said 
measuring device and said movement sensor are 
housed in the same container. 

[0047] Further characteristic features and advantag- 
es will appear more clearly from the detailed description 
of a preferred, but not exclusive embodiment of the dif- 
ferent aspects of the present invention. 
[0048] This description will be provided hereinbelow 
with reference to the accompanying drawings, provided 
solely for illustrative purposes and therefore of a non- 
limiting nature, in which: 

Figure 1 shows a block diagram of the transmission 
section of the device for checking the air pressure; 

Figure 2 shows a block diagram of the receiving 
section of the device for checking the air pressure; 

Figure 3 shows an embodiment of the transmission 
section of the device for checking the air pressure; 

Figure 4 shows a cross-section of an inner tube of 
a tyre according to an embodiment of the present 
invention; 

Figure 5 shows a partial axial cross-section of a tyre 
mounted on the respective rim comprising an inner 
tube; 

Figure 6 shows an embodiment of an inner tube ac- 
cording to the invention; 

Figure 7 shows a cross-section of an inner tube of 
a tyre according to a different embodiment of the 
present invention; 



6 

Figure 8 shows a cross-section of an inner tube of 
a tyre according to a further embodiment of the 
present invention; 

5 - Figure 9 shows a cross-section of a tubeless tyre 
according to a further embodiment of the present 
invention. 

[0049] Figure 1 shows the block diagram of the trans- 

10 mitter 600 of the device for checking the air pressure in 
the tyres of a vehicle according to the invention. It con- 
sists of a battery-supplied electronic circuit which trans- 
mits by means of electromagnetic waves, preferably at 
short-wave radiofrequency, in a frequency range of be- 

15 tween 100 kHz and 1000 MHz, even more preferably in 
digital form, information relating to the operating param- 
eters of the tyre, in particular, but not exclusively relating 
to the inflation pressure. This transmitter 600, which is 
installed inside at least one tyre wheel of the motor ve- 

20 hide comprises both the electronic circuit and the power 
supply battery. In order to keep the dimensions as small 
as possible, the transmitter 600 uses preferably SMD 
(Surface Mounting Device) technology for mounting of 
the components, while, in order to reduce consumption 

25 to a minimum, electronic components of the CMOS type 
are preferably used. 

[0050] This transmitter 600 comprises a battery 601 
which represents the energy source for powering the 
transmitter 600. It preferably consists of various lithium 

30 elements which are inserted inside a special container 
and connected in series; the battery 601 provides a volt- 
age of 4.0 V and has a capacity of 150 mAh. 
[0051] The battery 601 is connected to a voltage reg- 
ulator 603 which regulates the supply voltage supplied 

35 by the battery 601 , stabilising it at 3 V. The voltage reg- 
ulator 603 is preferably an integrated circuit with a low 
intake current and minimum input/output voltage differ- 
ence, for example the integrated circuit MC78LC30 
manufactured by Motorola. 

40 [0052] The output of the voltage regulator 603 is con- 
nected to a microcontroller 604 (for example 
PIC16LC711 manufactured by Microchip). 
[0053] The microcontroller 604 has the function of 
managing the transmitter 600 in accordance with a pro- 

45 grammed logic stored inside it and described below. It 
receives the information from at least one pressure sen- 
sor 605, a voltage measuring device 606 and an accel- 
erometric switch 602. The microcontroller 604 process- 
es the information received and sends it to a transmitter 

50 circuit 607 which in turn irradiates it by means of an an- 
tenna 608. 

[0054] The pressure sensor 605, which measures the 
inflation pressure of the tyre, is for example the sensor 
SM5310-060AH manufactured by Exar. It consists of a 
55 temperature-compensated pressure sensor. In order to 
reduce the consumption of the power supply current, the 
pressure sensor 605 is powered only when the micro- 
controller 604 requires a reading. 
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[0055] The voltage measuring device 606, which is 
connected directly to the battery 601 , will be read by the 
microcontroller 604 whenever the charged status of the 
battery 601 is required. 

[0056] The accelerometric switch 602, for example 5 
the model 6200-9 manufactured by Aerodyne, depend- 
ing on the movement sensor, has contacts which auto- 
matically close when a predefined acceleration value is 
reached. When the wheel starts to move and the accel- 
erometric switch 602 reaches the predefined accelera- 10 
tion value, for example of 1.5 g, it closes its contacts, 
thus informing the microcontroller 604 that the vehicle 
is moving. By way of alternative to the accelerometric 
switch 602 it is possible to use other movement sensor 
models, for example of the piezoelectric type. is 
[0057] The transmitter circuit 607 is a circuit which is 
frequency-stabilized by means of a SAW (Surface 
Acoustic Wave) resonator, at the frequency of 433.92 
MHz. It is connected directly to the battery 601 so as to 
be able to have the maximum voltage available. It is able 20 
to deliver a power of about 4 mW, with ASK (Amplitude 
Shift Key) type modulation. 

[0058] The antenna 608 is made with a short section 
of wire, the length of which depends on the transmission 
frequency; in the case of a transmission frequency of 25 
433.92 MHz it is about 5 cm long. 
[0059] Figure 2 shows the block diagram of the receiv- 
ing section 700 of the device for checking the air pres- 
sure of the tyres. It consists of an electronic circuit pow- 
ered by the car battery. The signal is received by the 30 
antenna 701 which is connected to a receiver 702 (for 
example the model RXNB-CE/433 manufactured by Au- 
riel). The received signal, suitably converted, is sent to 
a microcontroller 703 (for example PIC16LC711 sup- 
plied by Microchip). The microcontroller 703 drives, in 35 
accordance with the program recorded in it, a display 
system 704 for the information received. The display 
system 704 may be constructed in two versions, which 
can be automatically detected by the microcontroller 
703 on the basis of the current consumption. A first em- 40 
bodiment of the display system 704 comprises a pair of 
LED's for each wheel, which indicate respectively, by 
means of a change in colour, that the tyre has a pressure 
lower than a value predefined beforehand and that the 
battery powering the transmitter 600 is becoming dis- 45 
charged. A different embodiment in accordance with the 
invention comprises a display device which indicates, in 
digital form, the pressure value of each tyre and the bat- 
tery voltage value. 

[0060] The microcontroller 703 automatically adapts 50 
itself to the display system 704 used, choosing the cor- 
responding driving method. 

[0061] The system for checking the air pressure in ac- 
cordance with programs stored in the microcontrollers 
604 and 703 operates in the manner described below. 55 
[0062] When the motor vehicle starts to move and the 
centrifugal force reaches 1.5 g, which corresponds to 
about 8 km/h, the transmitter 600 is energized, the mi- 



crocontroller 604 reads the value of the pressure sensor 
605 and/or the voltage value of the battery 601 and 
transmits the information, for example, 14 times in suc- 
cession. At this point, in order to save the battery power, 
the microcontroller 604 assumes a completely inactive 
state for a first predefined period of time (for example 
2.3s); during this period only the memories and a timing 
oscillator (inside the microcontroller 604) remain func- 
tional. At the end of this first period, it checks whether a 
second predefined period of time (an interval which de- 
fines the time between successive sensor reading op- 
erations), for example 3 minutes, has lapsed; if it has 
not lapsed, it assumes again the inactive state for a pe- 
riod of time for example equal to the preceding time; if 
it has lapsed, it reads the pressure sensor again. In the 
case where a third predefined period of time (interval 
between successive transmissions), for example 21 
minutes from the last transmission, has lapsed, or in the 
case where a pressure difference between the last 
measurements performed which is greater than a pre- 
defined threshold is detected, it performs a new trans- 
mission (preferably 14 times in succession) of the cor- 
related information. 

[0063] In order to prevent the transmissions of the var- 
ious transmitters 600 from overlapping with each other, 
they are staggered temporally. In particular, the plurality 
of transmitters 600 installed on a motor vehicle has an 
identification number. Each identification number has, 
associated with it, a predefined delay time which is pro- 
portional thereto. The transmission of the signal takes 
place at the previously defined transmission time (21 
minutes or when a malfunction occurs) plus the previ- 
ously defined delay time. In this way the transmissions 
are staggered temporally with each other and do not 
overlap, avoiding the possible loss of information. 
[0064] When the motor vehicle stops and the accel- 
erometric switch 602 opens its contacts, the microcon- 
troller 604 ensures that the circuits of the transmitter 600 
are energized and remain in operation for a further pre- 
defined period of time, for example between 30 minutes 
and 2 hours, following which they are switched to a com- 
pletely inactive state until the motor vehicle starts to 
move again. In this way, it is possible to distinguish be- 
tween temporary stoppages of the vehicle (for example, 
stoppages at traffic lights or in queues of traffic), where 
the system must remain operational, and prolonged 
stoppages (for example in car parks), where the system 
may be switched off. 

[0065] On account of distortion of the signal due to 
reflection of the radio signal or drops in the carrier 
caused by rotation of the wheel and therefore a contin- 
uous change in the position of the antenna (different po- 
larization of the two transmission and receiving anten- 
nas) or interference of an electromagnetic origin, the 
signal may reach the receiver 702 in a distorted or in- 
complete form. Measures have therefore been intro- 
duced in order to limit to a minimum any incorrect inter- 
pretation of the signal received. 
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[0066] The information is transmitted by the transmit- 
ter 600 for example by means of an ASK type modula- 
tion, via successive sequences of bits where the total 
number of bits of a sequence is equal to 26, and com- 
prises a start bit with a duration equal to 1 20% of the bit 5 
period. 

[0067] Each transmission performed by each trans- 
mitter 600 is repeated a predefined number of times, for 
example 14 times in succession. 

[0068] The microcontroller 703, by means of a logic 10 
recorded in the memory, for example by verifying the 
duration of the period of the single bit and its half-cycle, 
analyses the first sequence of bits received and, only if 
all the bits which form it are within a predefined toler- 
ance, is the entire transmission accepted. Should one 15 
or more bits be outside of the tolerance range, the se- 
quence of bits will not be accepted entirely, but only the 
value and the position of those bits received correctly 
will be accepted and stored. Receiving the same signal 
1 4 times in succession, the system will be able to recon- 20 
struct the entire sequence, adding into the memory the 
bits missing initially, but received subsequently, during 
the whole sequence of fourteen transmissions. When 
the tyres, and therefore the associated devices for 
checking the air pressure (transmitters 600 and receiver 25 
700) are mounted on a motor vehicle for the first time, 
initialization thereof is performed automatically. The 
tyres, once they start to move, transmit the information 
as described above. The microcontroller 703 stores the 
identification code of the transmitters - and therefore the 30 
wheels - present on the motor vehicle. The microcon- 
troller 703 is programmed so as to compare this identi- 
fication code with that of the successive transmissions 
and accept only the code received several times in suc- 
cession, discarding the incorrect identification codes 35 
(different from those stored during initialization) for ex- 
ample transmitted by another motor vehicle which has 
the same pressure control system and is present in the 
vicinity. This function is always active so as to prevent 
the transmission of any transmitters not belonging to the *o 
motor vehicle entering into the control system of the ve- 
hicle itself. Moreover, as a result it is not necessary to 
perform any manual initialization of the air pressure 
checking devices in the event of replacement of one or 
more tyres and/or the transmitters. 
[0069] The transmitter 600, including the batteries, is 
preferably formed and contained in a cylindrical shaped 
container 801 , as shown in Figure 3. It has a thread 802 
(for example M 16, pitch 0.75) so as to be able to be 
fastened to a threaded bush 21 , and a flange 803 which so 
comes into abutment with the bush 21. The measure- 
ments of this container 801 without the flange 803 are 
14.75 mm for the external diameter and 30 mm for the 
length, for an overall weight of about 10 grams. ^ 
[0070] The threading 802 allows rapid replacement of 55 
the transmitter 600 in the event of maintenance thereof. 
Moreover, mounting of the transmitter 600 may be per- 
formed at the time of assembly of the inner tube in the 



tyre, thus avoiding possible damage during movement 
of the inner tubes. 

[0071] Figure 4 shows a cross-section through an in- 
ner tube 900 of a tyre according to a preferred embod- 
iment of the present invention. It shows a transmitter 600 
mounted on a threaded bush 21 and an inflation valve 
450 of the traditional type. The inflation valve 450 com- 
prises a base 451 which has, inside it, the activation 
mechanism for the inflating and deflating operations, 
and a cylindrical casing 452 (stem) fixed to the base 451 . 
[0072] The stem 452 of the valve is usually housed in 
a special hole provided on the bottom surface of the rim 
and more precisely on the wall of the well, from which it 
protrudes into the external environment, at atmospheric 
pressure, with the corresponding end closed by a cap. 
[0073] The transmitter 600 for checking the air pres- 
sure of tyres of a motor vehicle is mounted on said con- 
ventional inner tube preferably in a diametral position 
(at 180°) with respect to the inflation valve 450 so that 
the weights are distributed in a balanced manner such 
that the tyre is not unbalanced during rotation. 
[0074] Preferably, the transmitter 600 is located in the 
radially internal wall part (on the intrados surface) of the 
inner tube 400 so as to face towards the central well of 
the rim onto which the inner tube and the tyre will be 
mounted. In this way there is sufficient space to contain 
the projecting part of the transmitter 600 and the bush 
21; moreover, they do not come into contact with the 
radially internal surface of the tyre, avoiding possible 
damage both to the tyre (abrasions) and to the transmit- 
ter 600. 

[0075] In Figure 5, 1 denotes in a partial cross-sec- 
tional view a wheel for vehicles comprising a tyre 2, a 
rim 3 and an inner tube 4 inserted into the cavity defined 
between tyre and rim. 

[0076] The tyre 2 comprises a toroidal carcass 5, side- 
walls 6 terminating in a pair of beads 7, a tread band 8 
provided on its radially external surface with a suitable 
tread pattern including recesses 1 00 and sipes 1 05 and, 
if necessary, a belt structure 50 arranged, on the periph- 
ery of the tyre, between carcass and tread band, this 
structure usually comprising a plurality of rubberized 
fabric strips which are radially superimposed and rein- 
forced with textile or metal cords which are parallel to 
each other in each strip and intersecting with respect to 
the adjacent strips and preferably arranged parallel to 
the equatorial plane in the radially outermost strip. 
[0077] The rim 3 comprises a bottom surface 9 pro- 
vided with a central well 10 and two bead seats 11 which 
are lateral with respect to the well and against which the 
beads of the tyre rest in abutment; each seat is defined 
axially between a radial end surface (shoulder) 12 in an 
axially external position and an annular axially internal 
projection 13. 

[0078] A hole 44, inside which a common inflation 
valve 90 for tubeless tyres is mounted, is advantageous- 
ly formed in the wall of the well 10. 
[0079] The inner tube 4 is preferably moulded and vul- 
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canized in a toroidal shape so as to memorise this 
shape: in other words, when subject to mechanical 
stresses which deform it, it is able to produce elastic re- 
actions designed to ensure that it reacquires the original 
undeformed shape. In particular, and more preferably, 5 
the inner tube is moulded and vulcanized with a toroidal 
shape having an internal volume not less than one third 
of the final volume of use. 

[0080] It is particularly advantageous, for tyres with a 
"low profile", to use an inner tube (Figure 6) which is 
preferably divided into two circumferential compart- 
ments A and B which are separated by a central wall 
110 of greater rigidity than the sidewalls 115, such as 
that described in European Patent Application 
EP919405 filed by the same Applicants. 
[0081] This inner tube is divided into at least two sep- 
arate circumferential parts, separated by a longitudinal 
wall, providing said wall, and preferably also the zone 
surrounding it, with a greater rigidity than the more axi- 
ally external part, i.e. the sidewalls of the inner tube, so 
that, during inflation of the tube inside the tyre, the ex- 
pansion of the tube in the axial direction is greater than 
in the radial direction so as to bring its central portion 
into contact with the zone of the tread at the same time 
as completely adapting the sides to the sidewalls of the 
tyre, thus avoiding the generation of abnormal tensions 
in the walls of the tube. 

[0082] This inner tube may be preferably obtained by 
forming the sides of the inner tubes separately from the 
central part thereof, then joining together the separate 
parts, advantageously by means of chemical adhesion 
of the associated elastomeric materials during vulcani- 
zation of the inner tube. 

[0083] Obviously the inner tube may be formed in any 
other convenient manner and may be of any type, both 
single-volume and with a number of compartments 
greater than two, however arranged. 
[0084] For the purposes of inflation and deflation of 
the compartments into which the inner tube is divided, 
each compartment will be provided with an associated 
device 14 (Figure 5) which does not have any parts for 
connection to the external environment, which pass 
through the rim. 

[0085] This device 14 is advantageous during condi- 
tions of rapid acceleration of the vehicle, where there is 
the possibility that the tyre may slip with respect to the 
rim with the consequent high risk of tearing of the inner 
tube at the base of the valve or shearing of the valve 
stem, with consequent immediate deflation of the tyre 
and corresponding loss of stability of the vehicle, there- 
by seriously endangering the lives of the driver and the 
passengers of the vehicle itself. 

[0086] The device 14 for inflating, deflating and cali- 
brating the inner tube comprises a rigid body 15 which 
is preferably made of plastic material or light metal al- 
loys. The rigid body 1 5, which has a preferably cylindri- 
cal configuration, is mounted inside a special threaded 
bush 21 (Fig. 6) defining a circular through-opening 



formed in the elastomer material of the radially internal 
(intrados) surface of the inner tube. 
[0087] Preferably, the abovementioned rigid body 15 
(external diameter 14.75 mm and length 30 mm) com- 
prises an annular portion of its threaded external surface 
(for example thread M 16, pitch 0.75), so as to allow it 
to be screwed into the bush 21, and a base flange 20 
which allows its position to be fixed with respect to the 
bush. The rigid body 15 has an overall weight of about 
10 grams. 

[0088] As can be clearly understood from Figures 5 
and 6, the abovementioned rigid body 15 is completely 
devoid of any parts for connection to the environment 
outside the wheel. Moreover, the inner tube provided 
with this device is free to move into any position inside 
the cavity defined by the tyre and the wall of the rim. 
[0089] In particular, inflation of the inner tube is per- 
formed by introducing air under pressure into the space 
between tyre and rim, so as to deform the tube with re- 
spect to its initial configuration, thus creating a pressure 
difference between the internal volume of the tube and 
the external space, pending therefore restoration of the 
equilibrium between the pressures in the abovemen- 
tioned environments, corresponding to the return of the 
tube into its original undeformed configuration. Subse- 
quently the air present outside the tube is allowed to flow 
into the surrounding atmosphere, thus allowing expan- 
sion of the tube itself until it fills entirely the cavity be- 
tween tyre and rim. 

[0090] Then, the correct and predefined value of air 
pressure inside the chamber is reached by releasing the 
air creating an overpressure with respect to the desired 
value, by means of a device which is suitably calibrated 
to said value. 

[0091] The valve, which does not have any parts for 
connection to the external environment, may also com- 
prise one or more independent (inlet, calibration and dis- 
charge) elements which are separate from one another, 
and may also not have some of said elements. 
[0092] Figure 7 shows a cross-section through an in- 
ner tube 900 of a tyre according to an embodiment of 
the present invention, in which it is possible to note a 
transmitter 600 which is mounted on a first threaded 
bush 21 and a device 14 for inflation, deflation and cal- 
ibration of the inner tube, which is mounted on a second 
threaded bush 21 which is preferably located in a dia- 
metrically opposite position (at about 180°) from the 
former for a balanced distribution of the weights. 
[0093] Preferably, the device 14 and the transmitter 
600 are positioned towards the inside of the inner tube 
900 so that, when mounted on the respective rim, they 
face the central well of the rim itself. In this way there is 
sufficient space for housing these devices. 
[0094] Figure 8 shows a cross-section through an in- 
ner tube 1000, which is divided into two circumferential 
compartments A and B, in accordance with a further em- 
bodiment of the present invention. A transmitter 600 is 
mounted on a first threaded bush 21 of the compartment 
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A and an inflation device 14 is mounted on a second 
threaded bush 21 of the compartment A located at 180° 
from the former so as to balance the weights. 
[0095] For an inner tube 1000, which is divided into 
two circumferential compartments A and B, two inflation 5 
devices 14 are necessary, namely one for each com- 
partment. A single transmitter 600, on the other hand, 
is sufficient to provide a warning as to variations in pres- 
sure of the two compartments of the inner tube. 
[0096] In the case where only one transmitter 600 is w 
used, it is preferable to use a balancing device 1001 to 
balance the weights of the inner tube 1000. In this case 
an inflation device 14 is mounted on a first threaded 
bush 21 of the compartment B and a balancing device 
1001 is mounted on a second threaded bush 21 of the *5 
compartment B located at 180° from the first one so as 
to balance the weights. 

[0097] The balancing device 1 001 preferably consists 
of a container of the same type as the container 801 and 
preferably having the same weight as the other ele- 20 
ments mounted on the inner tube, with the aim of bal- 
ancing and distributing uniformly the weights of the inner 
tube and hence the tyre. 

[0098] A greater degree of sensitivity may be obtained 
with two transmitters 600, i.e. one for each compart- 25 
ment. 

[0099] Figure 9 shows, by way of example, a wheel 
comprising a tyre 2, of the type conventionally known as 
a tubeless tyre, and a support rim 3. This tyre 2 is inflated 
by means of an inflation valve 90 which is arranged for 30 
example, in a manner known per se, on the neck 10 of 
said rim. 

[0100] The rim 3 comprises a bottom surface 9 pro- 
vided with a central well 1 0 and two bead seats 11 which 
are located on the sides of the well and on which the 35 
tyre beads rest in abutment; each seat is delimited axi- 
ally between a radial end surface (shoulder) 12 in an 
axially external position and an axially internal annular 
projection 13. 

[0101] The tyre 2 consists of an internally hollow toroi- *o 
dat structure formed by a plurality of components and, 
primarily, by a textile or metallic carcass ply 5 having 
two beads 7 and 7* each defined along an internal cir- 
cumferential edge of the carcass for securing the tyre to 
the corresponding support rim 3. It also comprises at 45 
least one pair of annular reinforcing cores - usually 
called bead wires 71 and 71' - which are circumferen- 
tially unextendable and inserted in said beads (usually 
at least one bead wire per bead). 

[0102] The carcass ply includes a support structure so 
which comprises textile or metal cords, axially extends 
from one bead to the other so as to form a toroidal struc- 
ture and has its end edges each associated with a cor- 
responding bead wire. 

[0103] In tyres of the so-called radial type, the above- 55 
mentioned cords lie substantially in planes containing 
the axis of rotation of the tyre. 

[0104] On the periphery of this carcass there is ar- 



ranged an annular overstructure, known as a belt struc- 
ture 50, which is normally composed of one or more 
strips of rubberized fabric which are superimposed on 
each other so as to define a so-called "belt pack" and a 
tread band 8 made of elastomer material, wound around 
the belt pack and moulded with a raized design for the 
rolling contact of the tyre on the road. Moreover, the car- 
cass is provided, in axially opposite lateral positions, 
with two sidewalls 6 and 6' which are made of elastomer 
material and each extends in the radial direction out- 
wards from the external edge of the associated bead. 
[0105] In tyres of the so-called tubeless type, i.e. such 
as not to require the use of an inner tube during opera- 
tion, the inner surface of the carcass is normally lined 
with a so-called liner 111, namely one or more layers of 
elastomer material which are impermeable to air. Final- 
ly, the carcass may comprise other known elements, i. 
e. edgings, fillets and fillings in accordance with the spe- 
cific tyre design. 

[0106] The transmitter 600 of the type described 
above, mounted on a threaded bush, is inserted in the 
support rim 3. This threaded bush is formed preferably 
along the equatorial plane of the tyre on said bottom sur- 
face 9 of the rim 3. 

[0107] In these tubeless tyres, the transmitter/sensor 
is inserted from the outside of the rim by screwing the 
transmitter itself into said threaded bush. This allows 
rapid and easy assembly and disassembly of the trans- 
mitter should maintenance or replacement operations 
be required. Moreover, the transmitter inserted in the 
support rim allows application of the system for checking 
the air pressure to tyres of the traditional type for which 
no structural modification is required. 
[01 08] Moreover, the pressure sensor may be supple- 
mented and/or replaced by a sensor of a different type 
designed to measure at least one status parameter of 
said tyre wheel. The status parameters of a tyre wheel 
are parameters relating to the physical conditions of the 
wheel, for example the air pressure or the temperature 
of said pressurized air inside the wheel. 



Claims 

1. System for checking at least one status parameter 
of a tyre for a motor vehicle, comprising: 

at least one tyre wheel comprising a tyre mount- 
ed on a mounting rim, 

a device for measuring said at least one status 
parameter associated with said wheel; 

a transmission device designed to transmit a 
signal indicating the value measured by said 
measuring device; 

a receiving device designed to receive said sig- 
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nal indicating the value measured by said 
measuring device, 

characterized in that it comprises a sensor for sens- 
ing the movement of said wheel, designed to enable 
energization of said transmission device when said 
wheel is moving. 

2. System according to Claim 1 , characterized in that 
said measuring device is associated with an inner 
tube inserted in said wheel. 

3. System according to Claim 1 , characterized in that 
said measuring device is inserted in said mounting 
rim. 

4. System according to Claim 1, characterized in that 
said movement sensor is an accelerometric switch. 

5. System according to Claim 2, characterized in that 
said transmission device is inserted in a wall of said 
inner tube in a radially internal position. 

6. System according to Claim 2, characterized in that 
said transmission device is inserted in a bush fixed 
in the wall of said inner tube. 

7. System according to Claim 1 , characterized in that 
said transmission device, said measuring device 
and said movement sensor are housed in the same 
container. 

8. System according to Claim 1, characterized in that 
said device for measuring at least one status pa- 
rameter is a pressure sensor. 

9. System according to Claim 1 , characterized in that 
said device for measuring at least one status pa- 
rameter of a tyre is a temperature sensor. 

10. System according to Claim 1, characterized in that 
said transmission device comprises a power supply 
battery, a device for measuring the voltage of said 
battery and transmits the value of the measured 
voltage by means of a radi ©frequency signal. 

11. System according to Claim 1, characterized in that 
it further comprises a device for displaying said sig- 
nal indicating the value measured by said measur- 
ing device. 

12. System according to Claim 2, characterized in that 
it comprises an inner tube with at least two compart- 
ments which are separate from each other and each 
provided with said measuring device. 

13. Tyre wheel for vehicles, comprising: 



a tyre mounted on a corresponding mounting 
rim, 

a device for measuring at least one status pa- 
5 rameter of said tyre associated with said wheel, 

a transmission device designed to transmit a 
signal indicating the value measured by said 
measuring device, 

10 

characterized in that it comprises a sensor for sens- 
ing the movement of said wheel, designed to enable 
energization of said transmission device when said 
wheel is moving. 

15 

14. Wheel according to Claim 13, characterized in that 
said measuring device is associated with an inner 
tube inserted in said wheel. 

20 15. Wheel according to Claim 13, characterized in that 
said measuring device is inserted in said mounting 
rim. 

16. Wheel according to Claim 13, characterized in that 
25 said movement sensor is an accelerometric switch. 

17. Wheel according to Claim 13, characterized in that 
said device for measuring at least one status pa- 
rameter of a tyre is a pressure sensor. 

30 

18. Wheel according to Claim 13, characterized in that 
said device for measuring at least one status pa- 
rameter of a tyre is a temperature sensor. 

35 19. Wheel according to Claim 13, characterized in that 
said transmission device, said measuring device 
and said movement sensor are housed in the same 
container. 

40 20. Sensor for measuring at least one status parameter 
of a tyre wheel for a motor vehicle, said wheel com- 
prising a tyre mounted on a mounting rim, compris- 
ing: 

45 a device for measuring at least one status pa- 

rameter of said tyre, 

a transmission device designed to transmit a 
signal indicating the value measured by said 
50 measuring device, 

characterized in that it comprises a sensor for sens- 
ing the movement of said wheel, designed to enable 
energization of said transmission device when said 
55 wheel is moving. 

21. Sensor according to Claim 20, characterized in that 
it is associated with an inner tube inserted in said 
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wheel. 

22. Sensor according to Claim 20, characterized in that 
it is inserted in said mounting rim. 

5 

23. Sensor according to Claim 20, characterized in that 
it is inserted from the outside in said mounting rim. 

24. Sensor according to Claim 20, characterized in that 
said transmission device, said measuring device 10 
and said movement sensor are housed in the same 
container. 
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